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LETTER OF TRANSMITTAL. 


U. 8. DepartMEeNT oF AGRICULTURE, 
‘ BUREAU OF SOILS, 
: Washington, D. C., February 9, 1905. 
Str: I have the honor to transmit the manuscript of a report detail- 
ing the progress of the experiments in growing Cuban seed tobacco in 
Texas, and to recommend that this be published as Bulletin No. 27 of 
the Bureau of Soils. 


Respectfully, 
Mitton WHITNEY, 
Chief of Bureau. 
Hon. James WILSON, 
Secretary of Agriculture. 
j 


ale oe 


ae 


« 


aire Was ey HSA ee 
. fo 501%) Sa 
ie ne} Pie ae ¢ ey 
in ae wily Khon has 
P deren sal | at Cree PF ay, Fee “ 
aXe ah AMON 





Page. 
mr rss tailed eee ae ee Cee eC SNe ately eee Mase 7 
PETE: age a I gS Be eee Se 9 
SOUR) (G2 56 Sea ae SEE at EES ot A eg cert 13 
PnMentadurine 1902 and 1903.) 2 2.066 J oo ceca one els nc coe ee eee. 16 
2 SRR SSiCo ENT a IMG 0 Rees 9 2 Re a Cie A a ee Ker VO) 20 
PerinnaianonyvOliseed WEOS 222. 22.4 ook hat kate 2 woe oo eke ee eee 21 
ee eawionOlnbormelds: week oN ee act oe le i ue Bee 24 
raion Di OmeNNe na TUtey foe. eink ih EE ee Se fs a at See 25 
Snlnwaion and protection against insects °-.-..---.....-..+--22..1.--.- 26 
fiom suckering, and harvesting. 2+... 222.c.-20./2 2. ace. 2222228 aed ee 27 
Pe mapem uO tme CULIRG: DANS: - = 2 2,22 cclewi's acs o = 0 bee wae ae eee eae 29 
BOE eV Kier es of hea. Foe reese Ahn Sees A eee 3 
LCL SiO 2 es = A a AS Re el a EL iN ene Ye 3 
aman Arran NeNAn emer se (3 Re eM eet ou ede bk ont id he ae ee 3 
Dre PMP ARMIN ete co ee ae ae te BO IAS Se ee, lat a1 hl 34 
een Sale ob the 1003 cCropis. f262<loscceie sce oe woe selec oe nee SOEs 41 





EXPERIMENTS IN GROWING CUBAN SEED TOBACCO IN’ TEXAS. 


INTRODUCTION. 


The production of a cigar leaf tobacco, either a filler or wrapper 
type, is not an untried industry in the South. A very desirable wrap- 
per was produced in Gadsden County, Fla., for many years prior to 
the civil war. This was a handsome, spotted leaf in great favor with 
the trade and known as Old Florida tobacco. Its production, which 
had ceased by the close of the war, was not again attempted until some 
twenty-five years later, but the style in wrapper having changed in 
the meantime, the growing of this type of tobacco was abandoned, 
and in its place Sumatra wrapper was introduced. the production of 
which has proved eminently successful. 

In 1884-85 several farmers of Gadsden County grew small patches 
of tobacco from seed imported from Cuba. Some of this tobacco was 
purchased by a large cigar-manufacturing concern of New York. ‘The 
members of this company were so impressed with the good qualities of 
this leaf that they at once sent representatives to investigate the con- 
ditions where it was grown, with the result that they purchased and 
equipped plantations in Gadsden County. From this beginning the 
tobacco industry in this part of Florida revived, and it has continued 
to develop, extending into Decatur County, Ga. Sumatra and Cuban 
wrappers and Cuban filler are the types produced, some being grown 
under shade and some in open fields. 

Following the outbreak of the Spanish-American war refugees from 
Cuba embarked in the production of tobacco at Fort Meade, Fla., where 
a leaf of much promise was produced. Some cigar tobacco has also 
been grown in other parts of Florida. 

A few years ago the attention of the Bureau of Soils was called to 
a new tobacco industry in east Texas, where it was reported consid- 
erable progress had been made in growing a domestic filler leaf from 
Cuban seed. It was found that quite an extensive acreage was being 
planted around Willis, Montgoniery County, and that several ware- 
houses and cigar factories were in operation there. 
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An examination of the tobacco made by the Bureau expert showed 
that some of the leaf produced was of excellent quality, surpassing in 
aroma any domestic leaf examined up to that time, but that the crop 
as a whole, for reasons not determined, was not such as to warrant the 
prediction of any phenomenal development of the industry along the 
lines then being followed. 

The matter was again given some study in 1899, when the Bureau 
was engaged in making a collection of domestic tobaccos for exhibition 
at the Paris Exposition. Included in this exhibit were a number of 
samples of the Texas tobaccos, and the marked superiority of some of 
the leaf was noticed, although, owing to the manner in which the col- 
lection had been made, it was impracticable to determine whether this 
quality was the result of the particular soil: upon which the leaf had 
been grown, of the kind of seed used, of any special system of fertili- 
zation, or of care and skill in handling and curing. 

In 1901 the Bureau made a survey of the soils around Willis, at the 
same time investigating the condition of the tobacco industry, and 
especially the relations of the quality of the leaf to the soil producing 
it. The tobacco interests were then found in a languishing condition. 
From a maximum acreage of 1,000 acres planted in 1898 the plantings 
had declined to 506 acres in 1899, and then to less than 100 acres in 
1901, and the growers, although needing some crop, like tobacco, in 
which to specialize, had become very much discouraged. In the fol- 
lowing year the investigation was carried further by a tobacco expert, 
who began experiments in growing tobacco which were not conclusive. 
The causes assigned by the Bureau’s agent for the decline in the pro- 
duction of this crop were mainly two—the lack of knowledge among 
the growers as to the methods of handling the crop and the peculiar 
market conditions always to be met with in a trade so highly special- 
ized as the tobacco trade. However, an important result of the soil 
survey and experiments around Willis was the discovery that the leaf 
grown on the type given the name Orangeburg fine sandy loam (a 
reddish or grayish sandy loam with a red clay subsoil) possessed a 
much finer aroma than the leaf grown on any other soil in the area. 

Other surveys made during 1902, 1903, and 1904 have established 
the fact that the Orangeburg fine sandy loam is a soil of wide distri- 
bution in east Texas, as well as in the other Gulf and South Atlantic 
States. It is associated with other Orangeburg soils, of which the 
Orangeburg clay is also believed to be a good tobacco soil. In Ander- 
son County alone 102,800 acres of the Orangeburg fine sandy loam 
and 35,904 acres of the Orangeburg clay were mapped. In Nacogdoches 
County, in an area of 100 square miles mapped around the town of 
Nacogdoches, 16,320 acres consisted of the Orangeburg fine sandy loam 
and 16,704 acres of the Orangeburg clay. In Houston County large 
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bodies of this sandy loam are found. In Alabama the Perry County 
survey showed 82,000 acres of Orangeburg sandy loam, also a desira- 
ble type for tobacco, while surveys in South Carolina, Georgia, Flor- 
ida, Mississippi, and Louisiana have included areas of one or more of 
these types. . 

There is thus an ample area of soil suitable for the growing of 
cigar-leaf tobacco in Texas and other Southern States, and in Texas 
particularly, and the thought occurred that whatever deficiencies in 
the leaf formerly produced were due to an indiscriminating use of 
soils might at once be eliminated in the light of knowledge of soil 
adaptation gained during the Willis and subsequent surveys. Fol- 
lowing out this idea, the Bureau in 1903 and 1904 conducted a series 
of tobacco experiments on the Orangeburg soils around Nacogdoches, 
Lufkin, Woodville, Crockett, and Giddings, Tex., and the succeeding 
pages embody a report of the conditions surrounding and the results 
achieved in these experiments. 

The Bureau has every reason to feel encouraged over the results of 
these experiments. <A cigar filler-leaf tobacco of superior quality has 
been produced, a leaf pronounced by the trade the finest filler so far 
grown in this country, while the prices received for the crop and a 
conservative estimate of the cost of production show that there is 
every opportunity for the commercial development of a new industry 
in a part of our country needing above all else a greater variety of 
staple products. 


CLIMATE. 


The climate of east Texas is well suited to the growing of tobacco. 
The winters are mild, and although ‘‘ northers” (cold windstorms) 
sweep in from the north, freezing temperatures are comparatively 
rare, and periods of cold weather of short duration. The snowfall is 
light, and snow remains on the ground only a short time. The 
growing season is long, but the heat of summer is not so great as in 
some more northern interior points, and the temperature seldom rises 
above 100° F. 

The Weather Bureau has established normals of temperature and 
precipitation—that is, has complete records, covering five years or 
more, for three stations in the immediate vicinity or within relatively 
short distances of the experimental fields, viz, at Nacogdoches, Pales- 
tine, and Huntsville, and has also records at Trinity covering three 
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years, from which means have been computed. The following table is 
compiled from the records of these stations: 


Normal monthly and annual temperature and precipitation for Weather Bureau stations in 





Month. 


Nacogdoches. 
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east Texas. 


Palestine. 


Temper- | Precipi- 








ature. tation. 
ai In. 

49.8 4.31 
51.0 3.51 
57.6 3.98 | 
66.7 4,62 
71.3 5. 84 
78.2 4,25 | 
81.5 2.59 | 
80.4 2. 68 
75.7 3.25 
66.5 | 3.22 
56.2 4,45 
51.4 | 3.81 
65.5 | 46.51 





«a Mean for three years. 








Huntsville. 


/Temper- | Precipi- 


Trinity.a 


Temper- | Precipi- 














ature. tation. ature. tation. 
ore Tn. Cie In. 
Bol] M78] | 54 2.73 
51.8 3.17 50.5 5.24 
59 3.55 60.8 4.94 
67.9| . 4.10 67.3 2,29 
74.9 3.90 74.3 4.29 
80.9 5.14 80.0 3.72 
83. 3.25 82.3 4.33 
82. § 3.46 84.2 2.25 
77.4 3.28 76.5 3.54 
69.0 | 3.10 67.9 4.73 
Be yak aes | 1.23 | 60.4 PR. 
peertiet ig 3.58 | 50.9 2.53 
Weaas.§ 15.49 67.2| 42.81 











While the data given in the foregoing table are not as complete as. 
might be wished, they are believed to be fairly representative of the 
conditions as regards the temperature and rainfall of the region within 


which the present experiments were carried on. 


A table giving the 


actual rainfall in the different fields will be given later, but before 
leaving the question of general climatic features it will be interesting 
to compare the figures given above for the months of the growing sea- 
son with similar data for Havana, Cuba, to see if there are here any 
broad differences that might indicate the impracticability of approxi- 
mating a Cuban type of leaf. 


Comparative table of temperature and precipitation for six months of growing season, east 


Texas and Cuba. 



































| Nacogdoches. Havana. 
Month. | Temper- | Precipi- | Temper- | Precipi- Month. Temper- | Precipi- 
ature. tation. ature. ietion, 
| j : | 
| | oF, In. On VS Sa 
INcayall 203 sepaaee ieee | 67.7 ANG || |\POctoben aoa cence 78.1 | 8.49 
MIB Vpz ioe Ree ethan sloisis 5. 74.4 5.42 || November ......... 75.3 | 4.24 
jhuta( eo eta oe ae = | 4, 80.7 7.43 || December.......... 71.4 | 1.93 
RUvereeeeceer ee see 2) 82.2 Sayelshe | ebonbe wee so a4. 4 se 70.3 | 2.32 
INIOTISE Eee ce eee | 2: 82.6 2.3 Hebrisryesse eee cee 72.0 2.52 
September......... | 8: 75.8 4.80 || March ............. 73.2 2.50 
Six months. . | 3. hie 28.58 I Six: months 73.4 99.00 
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In respect of the averages for the six months, there is seen to be a 
close correspondence between the figures for Palestine and Nacogdoches 
and those for Havana. Examined month by month, however, there 
are differences which might have considerable effect in differentiating 
the character of the leaf. At Havana the temperature is equable, the 
extremes being only 8° F. apart, while in Texas there is.a range of 
15° F.; at Havana the rainfall is very much heavier during the first 
two months of the period and very much less in the third month, 
the remainder of the period more nearly approximating the Texas 
conditions. : 

The following table shows the mean monthly relative humidity for 
the growing season, as recorded at Havana and at Palestine: 


Mean monthly relative humidity. 








Palestine. Havana. 
= a ee ee A =] ee Es Z a ot 
Month. | Humidity. | Month. Humidity. 
| eel | 
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Caiitaial Gir Rano een | F Aah Nar Chimes Sette ee cc ace 71 
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These figures show a marked agreement, and indicate that the mean 
range of humidity isabout the same in both regions. During the twenty- 
four hours at Havana, however, the relative humidity is higher for a 
longer period than at Palestine, the maximum reading being usually 
reached at 6 o’clock in the morning and the minimum at noon, while at 
Palestine the maximum is usually reached at 8 o’clock a. m. and the 
minimum at 8 o’clock p.m. In other words, the late afternoon and 
presumably a considerable part of the night are much damper at 
Havana than at Palestine. This fact would compensate to some extent 
the somewhat less precipitation at the former station than at Palestine 
during the latter part of the growing season. 

We may safely conclude from the foregoing tables that whatever 
variability in the type of tobacco may take place there is no condition, 
either of temperature or moisture, inimical to the growing of tobacco, 
while sufficient similarity would seem to exist between the conditions 
in Cuba and in east Texas to warrant the assumption that, so far as 
climate is concerned, an approximation in type might be expected. 
And yet plants are so prone to vary with their environment, and so 
little is absolutely known of the relation of variations to climatic con- 
ditions, that any definite deductions from the necessarily superficial 
consideration of the question here given must be more or less specula- 
tive. It would probably be safer to conclude a similarity of climate 
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and other conditions from the similar character of the tobacco pro- 
duced than to foretell a likeness in the leaf from the data at hand, and 
the figures are chiefly interesting as attesting a fact already determined 
empirically. ; 

Turning now to local conditions during 1904, the early part of the 
season was unfavorable to the best development of the plants, espe- 
cially at the north field, Nacogdoches County. High winds and cool, 
dry weather retarded the growth of the plants in the seed beds, while 
cool nights during the early part of May were unfavorable to their 
erowth in the fields. Later in the season, and especially during the 
ripening period, heavy and prolonged rains caused the lower leaves of 
the plants to fire and hindered the maturing of the crops. For these 
reasons the yields from the different fields were considerably lower 
than they would be under a normally favorable season. 

The appended table gives the actual precipitation from day to day 
during the growing season for each of the fields where experiments 
were in progress during 1904: 


Precipitation during growing season, 1904. 


NORTH FIELD, NACOGDOCHES COUNTY. 














Date. | Inches. | Date. Inches. 
Rise! bot eS Ie Monte) | Samer sie sors, 8: | 1,29 
Hen ceeee Ree | 07 || Done WES | 26 
DO Race el 1.00 OS eens eee 1.20 
Darwen: fa: 2.00 ADO oar nea | . 28 
29) see bee sees AO TA Waly? P28 Se aemrersaereciee 50 
Mic yeahs SPORE. Teas Ai ed sin et | 60 
Bier Mate SA } 1.45 |] Bee eee | - .60 
DO) on fe SPE Esp | . 03 || Thee ek sil 
JUNE TGs awe ee ese | . 07 19 eet ees . 67 
Qeee ome oe .49 Dod ai tlesiatee .63 
10S eee acee “37 DERE ee erase . 62 
| | 





EAST FIELD, NACOGDOCHES COUNTY. 








AE Coss cae s5et = | GUD ayH\| fie eXey Pee ates Seas ee lO) 
DO ee 1.10 | DAN fo te re ane 50 
Oe ht ae 1.55 DO Lec ae actos sll . 62 
Mae bate Hanes ne NPs Wed el WR se necase oe 50 | 
Sue ae era Af Saige oe 2.10 | 
JUIN Goscae ek ess - 38 Donte ee coer ee 52 
Lo Areas Mee 40 | See ae 26 
Mile ets oe 1.05 || ue eens tee | 1.48 
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Precipitation during growing season, 1904—Continued. 


GIDDINGS FIELD, LEE COUNTY. 





| 





| Date. | Inches. | Date. | Inches. | 
PAVTOG Se cst. Srareeceeat | PAO Oe peASD Ty tO) aee sei ators a 0, 20 
SS nh SIS WM As er. 36 
Di (ee 08 |) OF Esse ee cee 1.07 
De Wat 1. 95 || ity ee A UE 52 
SORES SECA A 66 | Ra ee 30 
Doeeifawer ss) 17 | Fifi eee bs 4.45 
Pe Pe ae 1245" Jone ‘isis ne2 6 1.00 











CROCKETT FIELD, HOUSTON COUNTY. 
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Der aehse se. 30 | OO ARNE Bf, 80 
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SOILS. 


As already mentioned, among the many soils of the Southern States 
those of the Orangeburg series have been found best adapted to the 
production of the Cuban seed tobacco. The two soils of this series 
used in the experiments in eastern Texas are the Orangeburg fine 
sandy loam and the Orangeburg clay. The surface soil of the former 
is a compact red sandy loam, containing considerable silt and ranging 
in depth from 10 to 20 inches, with an average depth of about 12 
inches. The soil contains from 10 to 20 per cent of rounded iron con- 
cretions about one-fourth of an inch in diameter. The subsoil is a 
heavy sandy clay reaching to a depth of 3 feet or more. It contains a 
small quantity of quartz sand and a few quartz gravel, ranges from 
ocherous yellow to a deep red in color, and contains iron concretions 
similar to those found in the soil, although not in such large quanti- 
ties. The subsoil usually has a peculiar dry, crumbly texture. 

The Orangeburg fine sandy loam lies on the nearly flat tops of hills 
or ridges, and never extends far down their slopes. The drainage is 
alwaysexcellent. This is the result of free surface drainage, resulting 
from topographic position and a relatively free percolation of water 
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downward through the soil and subsoil, which is assisted by the 
presence of the iron concretions. 

The soil in the Texas areas is believed to be derived from the 
thorough weathering of Tertiary clays, and in some localities, usually 
adjacent to areas of Orangeburg clay, the clays are underlain ata 
depth of 8 to 20 feet by a low grade of glauconitic material, indicating 
that the ultimate origin of the type may have been greensand of 
Eocene age. The iron concretions found in the soil, it is thought, 
have been gradually built by oxidation and leaching of iron in the soil, 
which acts as a cement between the grains of sand. Occasionally, 
though rarely, the concretions have the irregular form of iron crust, 
and such fragments sometimes weigh several pounds. ‘The presence 
of these concretions is one indication of the adaptation of the soil to 
the production of a cigar leaf of fine quality. 

The Orangeburg fine sandy loam, in addition to its special adapta- 
tion asa tobacco soil, is well adapted to general farming. It combines 
marked fertility with a fine friable texture, and is easily kept in good 
tilth. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of this type taken from the locality of 
the experimental field in the Nacogdoches area: 


Mechanical analyses of Orangeburg fine sandy loam. 
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The character and relative proportions of the principal plant-food 
constituents in this soil are shown in the following table, giving the 
results of a chemical analysis by the water extract method. The fig- 
ures show the soil to be well supplied with all the essential elements 
with the exception of nitrates. The fact that no nitrates were found 
is without significance, as this element is capable of great and rapid 
variation from day to day, and another sample taken from the same 
boring at another time, only a short interval intervening, might show 
many parts per million of this element. 

This soil was used in the 1903 experiment at Lufkin and Woodville, 


SOILS. 


— 
on 


and at Nacogdoches and Crockett in 1904. In all cases it was fairly 
typical, and contained more or less iron concretions, representing 
from about 10 to 20 per cent of the soil mass. The surface of these 
fields was slightly rolling and the drainage was excellent: 


Soluble salts in the soil and subsoil of the Orangeburg fine sandy loam, expressed im parts 
per million of dry soil. 








Constituent. | Soil. | Subsoil. Constituent. Soil. Subsoil. 
Galery (Caicos. 22: -—-.--6 6 5 5 || Biecarbonie acid (HCOs;) ..... 50 43 
Magnesium (Mg)...------.--- 16 LD eNatnacess (INO) ice sermtiers se tsss|f=e oo case ls nnscte = See 
RGASsUIIM (K)jes- 2s. c- 222-2 <2 19 64 Phosphoric acid (PO,)..-..-..- 21 10 
Sulphurie acid (SQ4) ..-.--.-- | Dt | OD SULLA (SLOn) Mestee eee Sete 11 | 36 


2 
(Glatkonaime’ (CO SSS tepecoeeeeeee 37 | 43 





The Orangeburg clay differs from the Orangeburg fine sandy loam 
mainly in having a very much shallower covering of lighter soil over 
the red clay subsoil, the latter often lying within reach of the plow, 
even with the shallow plowing practiced in this part of the country. 
A typical description gives the following profile: Soil, from 5 to 9 
inches deep, a dark-red color, and ranging in texture froma heavy 
sandy loam to a clay loam; subsoil, a stiff, dark-red clay, generally 
reaching to considerable depths, though occasionally underlain by 
ereensand marl at 3 feet. On the surface and mixed with the soil 
and subsoil are found varying proportions of iron concretions and 
fragments of weathered greensand marl. A few limestone fragments 
are also found in the subsoil. 

The surface characteristics of the soil vary considerably. The large 
areas form high, evenlyrolling land, while the smaller areas, which 
occur as narrow strips, are usually more rolling, and in places even 
hilly and broken. The surface drainage is for the most part excel- 
lent, except for a few slight depressions found in the gently rolling 
areas, where artificial drainage would be very beneficial. 

The Orangeburg clay, like the fine sandy loam, is a residual soil 
derived through the weathering of greensand marl of Eocene age. 
The marl is locally called ‘*shell rock,” and outcrops in many places 
in all the typical areas of this soil in Texas, and in cuts a gradation 
from the unweathered underlying formation to the most thoroughly 
weathered surface soil may be readily traced. In some places an 
almost complete weathering has taken place to a depth of several feet. 
The greensand is rich in lime, phosphorie acid, and potassium, and has 
some value for use locally as a fertilizer. 

The soil is rather inclined to be droughty, and deep plowing, and 
even subsoiling, is recommended to help in the conservation of mois- 
ture. The power to retain moisture would also be increased by plow- 
ing under green manuring crops, and this practice would aid in the 
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formation of nitrates, which, at least at the particular time the analy- 
ses given below were made, were in the soil in a much smaller quan- 
tity than any of the other plant food constituents. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of the Orangeburg clay, taken in the 
neighborhood of the experimental field at Nacogdoches: 


_ Mechanical analyses of Orangeburg clay. 
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Chemical analyses of the soil and subsoil by examining the water 
extracts with colorimetric methods give the following results: 


Soluble salts in the soil and subsoil of the Orangeburg clay, expressed in parts per million 
of dry soil. 
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Both the soils described contain enough potash salts to make them 
desirable for tobacco, and the chemical analysis of both compares 
favorably with those of the tobacco soils of Cuba, especially with the 
red soils in the Partidos district. 


SXPERIMENTS DURING 1902 anp 1903. 


Following up the investigation of the soils around Willis and a 
study of their relation to the tobacco grown in that vicinity, some of 
which, as already pointed out, possessed desirable qualities, the Bureau 
arranged to place a party of its experts in that locality to determine 
the possibilities of raising a larger percentage of leaf approaching the 
flavor and aroma of Cuban tobacco. The Bureau’s experts commenced 
this work early in the spring of 1902. Arrangements were made with 
Mr. A. M. Carson, a prominent tobacco grower of Willis, whereby 
land, implements, and curing sheds were obtained. 


EXPERIMENTS DURING 1902 AND 1903. 1% 

A 10-acre field, on a soil known as the Norfolk sand, was set with 
plants grown from imported Cuban seed. The transplanting from the 
seed bed to the field took place during the latter part of April, and up 
to the middle of May the plants made a satisfactory growth. On 
May 19 a severe storm swept over this section, doing considerable 
damage to all the standing crops. The injury done to the tobacco was 
so great that nearly the whole field had to be reset, and those plants 
of the original setting remaining received such a setback that they 
never fully recovered. The result was that the stand of plants over 
the entire 10 acres was very uneven. 

In the early part of June the tobacco was topped, and about this 
time a weevil attacked the plants, causing quite a large number to die. 

About June 11 the tobacco was harvested and hung in the barn to 
be air-cured. While this work was being conducted the Bureau was 
collecting in a central warehouse quite a number of crops of tobacco 
grown by farmers during the preceding years, some of this tobacco 
being four years old. The object of this work was to rehandle and 
bulk ferment these old tobaccos, so that they could be thoroughly exam- 
ined by the Bureau and the history of any tobacco possessing merit 
could be traced, not only as to the section where it was grown but as 
to the particular kind of soil which produced it. The experimental 
crop grown by the Bureau was also fermented in this warehouse along 
with the other crops. 

After the fermenting of this tobacco it was very closely examined, 
leaf by leaf, to determine whether it possessed any desirable qualities. 
The crop grown by the Bureau possessed no merit, being too thin and 
papery, and it was evident that the soil used (Norfolk sand) was not 
adapted to the growth of cigar fillers of the Cuban type. On examin-. 
ing the other crops, some leaves selected from a crop of tobacco grown 
by Messrs. Roberts & Reed on a red soil at Woodville, Taylor County, 
possessed a very high aroma and a general character resembling to a 
marked degree the leaf grown on the island of Cuba. With this small 
clue the Bureau outlined its future course of work in Texas. A soil- 
survey party was sent to east Texas, and located bodies of this red 
soil in Taylor and Nacogdoches counties, the larger areas of this par- 
ticular type being found in Nacogdoches County. 

In the spring of 1903 the tobacco party of the Bureau moved its 
headquarters from Willis to Nacogdoches, establishing branch stations 
at Lufkin, Angelina County, and Woodville, Taylor County. Coop- 
erative experiments were entered into between the Bureau and the 
Nacogdoches Tobacco Association, of Nacogduches; Mr. T. J. Davis, of 

‘Lufkin, and Messrs. Roberts & Reed, of Woodville, whereby 6 acres 
of tobacco were planted at Nacogdoches (4 acres on the Orangeburg 
sand and 2 acres on the Orangeburg clay) and 3 acres were planted at 
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Lufkin (2% acres on the Orangeburg sand and one-fourth acre on the 
Orangeburg fine sandy loam). At Woodville the Bureau planted 33 
acres (24 acres on the Orangeburg fine sandy loam and 1 acre on the 
Willis sand). These soils, with the exception of the Willis sand, repre- 
sent the light, medium, and heavy types of the Orangeburg series, of 
which soils the Bureau now believes the Orangeburg fine sandy loam 
to be best adapted to the production of cigar tobacco. 

The following terms of agreement, covering the experiments of this 
year (1903), were entered into between the Bureau and the individuals 
and firms just enumerated: 


(1) The necessary land shall be donated free of charge by the owner. 

(2) The owner of the land shall provide and pay for fertilizers in such quantity 
and kind as may be needed. 

(3) The owner shall break up the field and leave it in condition to be planted. 

(4) The owner shall furnish a team and implements at such times as may be nec- 
essary for the cultivation of the crop. 

(5) The owner shall deliver the cured tobacco to such warehouse as may be indi- 
cated by the Department of Agriculture. 

(6) The owner shall pay for fermenting, sorting, grading, baling (and for baling 
material) the tobacco. 

(7) The Department of Agriculture shall have entire control of the production 
and handling of the tobacco, and shall in no way be hampered or interfered with by 
the views or wishes of the owner of the land. 

(8) The Department shall control absolutely all labor in the cultivation of the 
crop, and shall provide and pay for all additional help needed in the cultivation, 
except such as is especially provided for above. 

(9) The Department shall supervise and direct the barn curing, fermentation, and 
grading, and shall have the right to offer the tobacco for sale and to sell the tobacco, 
subject to the minimum price which may be placed upon it by the owner. If the 
product is sold by the Department, the entire proceeds of the sale shall be turned 
over to the owner of the land, who thereby agrees to accept such sale and deliver 
the goods, subject to the ordinary laws of trade. If no sale is made by the Depart- 
ment, for any reason whatever, the owner of the land shall take the tobacco and 
arrange for its sale on his own account. 

_(10) The Department shall not be held financially responsible in any way for the 
crop, nor does it guarantee.any value for the crop when produced. 

The tobacco grown at Nacogdoches, Lufkin, and Woodville under 
these agreements was planted during the latter part of April and the 
first ten days of May. At Nacogdoches the plants were set with a 
machine, while at Lufkin and Woodville they were set by hand. The 
advantage of machine setting was very marked, and an excellent stand 
of plants was obtained at Nacogdoches, while at the other places only a 
fair setting of plants lived, necessitating some resetting, and causing 
an uneven growth over the fields. 

On the lighter soils about 15 loads of well-rotted manure were 
applied broadcast to the acre, and on the heavier soils 20 loads were 
used. In the case of each field the manure was plowed under and 
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allowed to decay some time before the tobacco was planted. During 
the first few weeks of the growing season the weather was very 
unfavorable, there being successions of dry, windy days. This 
retarded to a marked degree the growth of the tobacco, especially on 
the lighter soils. 

At Nacogdoches the plants were set 14 inches apart and at Lufkin 
and Woodville 12 inches apart in the rows, which in all three of the 
fields were placed at an interval of 3 feet. Thorough and shallow 
cultivation was practiced. During the month of June the tobacco 
was topped, and harvesting commenced at Woodville on June 15, and 
at Nacogdoches and Lufkin during the first week in July. The 
tobacco was cut and speared upon laths, each lath holding from 7 to 9 
plants, according to size. It was then hung in a building to be cured. 

Owing to the lack of suitable buildings for curing, the work was 
done at a great disadvantage. At only one place (Woodville) could 
a regular cigar-leaf tobacco barn be found, while at Nacogdoches the 
tobacco was hung in one of the long, low cotton sheds common to the 
South, having a metal roof and very poor means of ventilation. At 
Lufkin the accommodations for curing were even worse than at 
Nacogdoches, the tobacco being hung in several small log cabins. In 
these buildings it was impossible to control either the moisture or the 
temperature, and as a result the tobacco was considerably damaged by 
pole sweat at Lufkin and too rapid curing at Nacogdoches. Only at 
Woodville were satisfactory curing results obtained. 

The crops obtained from the different fields showed a very wide 
range in yield, owing, it is believed, to differences in the local weather 
conditions, in type of soil, and in the amount of fertilizer used. On 
the Willis sand only 400 pounds of tobacco to the acre was obtained. 
On the stronger and heavier Orangeburg soils as much as 760 pounds 
to the acre was secured, while the average yield for both the Orange- 
burg fine sandy loam and the Orangeburg clay was 510 pounds to the 
acre. The tobacco grown at Lufkin and Woodville, after being 
stripped, was packed in cases and shipped to Nacogdoches, where the 
Bureau had established a warehouse for the purpose of —bulk-fer- 
menting the leaf. These tobaccos were placed in bulk along with the 
crop of tobacco grown at Nacogdoches. 

After the tobacco had been thoroughly fermented it was carefully 
examined, leaf by leaf, to determine its physical character, and the 
leaves from different parts of the plant were smoked to judge of its 
taste and aroma. In this way the product of the different fields was 
carefully compared, every available means being used to decide what 
leaf most closely approximated, in weight, texture, taste, and aroma, 
the leaf imported into the United States from Cuba, and thus to 
determine what soil, what method of cultivation, and what fertilization 
gave the most satisfactory results. 
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This close examination of the tobacco was conducted early in Janu- 
ary, 1904, under the immediate personal supervision of the Chief of 
the Bureau, assisted by the writer and his aids. Upon a basis of the 
tests, using 20 pounds from each crop, the tobacco was classified into 
four grades, the proportion of each grade being shown in the table 
following. It will be noticed that a very large proportion of the crop 
is classified as of good aroma but insufliciently aged. This is to be 
expected under the conditions, as it is well known to handlers of cigar 
tobacco that the leaf should remain in bale at least a year after fer- 
mentation, in order thoroughly to ripen. 


Aroma of tobacco grown in 1903. 
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This tobacco has since been packed and baled, and the Bureau, to 
ascertain the commercial value of the leaf and the opinion of the trade, 
has placed the product in the hands of a prominent broker for sale. 
Under the terms of the agreement the proceeds will go to the parties 
who cooperated with the Bureau in this work. 

The following table shows the yield of different grades of tobacco 
on the several experimental fields: 


Character of tobacco from the several experimental fields, 1903. 








Grade. | Berger field. Radcliff field. Lufkin field. | Woodville field. 
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EXPERIMENTS DURING 1904. 


At the beginning of 1904 the Bureau had ascertained, through the 
two years’ experiments already detailed, the types of soil upon which 
a tobacco nearly approaching the Cuban leaf in all its qualities, and 
surpassing any filler now being grown in the United States, could be 
successfully produced; but it seemed advisable to continue the experi- 
ments during the season of 1904 on these soils—namely, the Orange- 
burg clay and the Orangeburg fine sandy loam—to study further their 
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adaptation to filler tobacco, and to see if by different methods of fertili- 
zation and cultivation, and by eliminating such mistakes as the past 
year’s work had shown, a still better leaf could be grown. 

Mr. Walter M. Hinson, an expert of the Bureau, was placed in charge 
of this work, and he was aided by a corps of trained assistants. It 
was thought best to make this an independent experiment, so that the 
tobacco produced could be disposed of by the Bureau in such away as 
to insure its being widely tested by the trade. 

Headquarters were established at Nacogdoches, Nacogdoches County, 
Tex., where the Bureau had the previous year established a warehouse. 
Substations were also established at Crockett, Houston County, and at 
Giddings, Lee County. Each of these stations was placed in charge 
of an assistant expert, whose duties were to supervise and assist in 
the work of growing an experiment crop. 

At Nacogdoches the Bureau leased for one year 43 acres of land with 
the necessary curing barns. One and three-fourths acres of this land 
was situated about 2 miles nerth of Nacogdoches, and belonged to the 
type known as the Orangeburg fine sandy loam. This plot of land had 
the previous year been planted in corn. The remaining 3 acres— 
situated 3 miles east of Nacogdoches—were composed of 14 acres of 
the Orangeburg fine sandy loam and 13 acres of the Orangeburg clay. 
The Orangeburg fine sandy loam had previously been planted in cotton, 
while the Orangeburg clay had been used as a cornfield. 

At Crockett the Bureau selected seven-eighths of an acre of the 
Orangeburg clay and 24 acres of the Orangeburg fine sandy loam, 
while at Giddings 1£ acres were planted on the Orangeburg fine sandy 
loam and 14 acres on a soil similar to the Norfolk sandy loam. No soil 
survey had been made around Giddings. The land selected was appar- 
ently of the Orangeburg type, or, as in the case of the last mentioned, 
was closely related to that series. 


MANIPULATION OF THE SEED BEDS. 


Before the location of the substations was determined upon, a gen- 
eral seed bed had been selected at Nacogdoches, and the work of clear- 
ing off the timber and cutting the wood into suitable lengths to be 
used in burning the bed had been begun. 

This bed was situated one-half mile east of Nacogdoches, near a 
small stream of water, and was surrounded by a heavy growth of 
timber, which helped to cut off the cold north winds which are frequent 
in this country during the early spring. In other respects the location 
of this seed bed was favorable. It had a southern slope, which allowed 
the sun to shine upon it the greater part of the day, and the soil—the 
Orangeburg loam—contained plenty of humus, and was otherwise well 
adapted for growing plants. 
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There was quite a heavy layer of leaves and fine trash upon the sur- 
face of the land, which was cleared off before burning to allow the fire 
free access to the soil. After this trash had been removed and the 
wood for the fires had been well seasoned, preparations were made 
for the first burning of the soil, which was done in the latter part of 
January. Skids made of green pine poles were used to draw the fire 
on. These skids were placed upon the ground 3 feet apart, and the 
fire was built upon them. A strip of 300 square yards was first burned. 
The fire was then built on the upper side of the bed for a width of 
about 40 feet, and after it was burning well it was gradually pulled 
down the slope. 

Care was taken not to let the fire die down, by continually placing on 
wood and brush. In moving the fire along the skids long poles with a 
fork at one end were used, and the fire was moved but a few feet at a 
time. This allowed a large amount of coal and ashes to collect upon 
the ground, which thoroughly burned the surface 3 or 4 inches deep. 
Afterwards the coals were raked off, leaving only a thick layer of 
ashes, which was immediately dug into the soil, and the bed raked to 
free the ground of all small roots. Cotton-seed meal was then applied 
broadeast at the rate of 800 pounds per acre, after which the bed was 
cross chopped to mix the fertilizer thoroughly with the soil and to cut 
all roots. It was then raked again to remove all roots and trash that 
had been brought to the surface by this last manipulation, leaving the 
soil in a smooth, well-pulverized condition. 

The land was laid off into 3-foot beds, leaving a small walk way or 
water drain between each. These beds were built up above the level 
of the drains, so as to allow the water to pass off without doing any 
damage in case of heavy rains. Pine poles were cut and laid across 
these beds 3 feet apart, to act as a support for the cloth covering. 

The first seed was sown on January 28, using | tablespoonful of seed 
to 100 square yards of bed, 300 square yards being sown on this date. 
The soil was then thoroughly packed by treading in the seed, and the 
bed covered with cloth to protect, the young plants from cool nights 
and the ravages of insects. This cloth was 9 feet wide and as long as 
the beds, so that it was easy to remove and replace it whenever the 
beds needed watering or weeding. 

The burning of the remainder of this seed bed was continued until 
700 square yards had been prepared, and the sowing of the seed pro- 
gressed until the last week in February, the last 200 yards being sown 
on February 29. This last sowing was not covered with cloth. 

The seed sown first did not germinate well, and the bed was resown 
on March 1. The weather conditions were unfavorable during 
February and the early part of March, being unusually cold and 
windy, which retarded the growth of the plants. During this period 
the beds were kept watered and weeded, and whenever necessary a 
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mixture of Paris green and water was applied to free the plants from 
insects. 

The seed sown on this bed, with the exception of 100 square yards 
which was sown with Florida Cuban seed, was imported Cuban seed 
from the Vuelta Abajo district. A sufticient number of plants was 
grown on these beds to plant 25 or 30 acres. 

On account of the absence of running water in the vicinity of Gid- 
dings, in order to have a sufficient supply of water it was necessary 
that the seed beds there should be located on uplands, near tanks or 
ponds. One of the beds was placed near the tobacco field, close to a 
small tank. This bed consisted of 125 square yards, and was situated 
in a pasture, which was covered with a growth of small post oak. The 
other bed was placed near another tank, about one-half mile south of 
the experimental tobacco field. This bed was also covered with a 
growth of post oak. These beds were burned and prepared for seed 
in the same manner as the Nacogdoches bed, using cotton-seed meal as 
a fertilizer at the rate of 1,000 pounds per acre. Cold frames were 
made 9 feet wide and as long as the beds, using a 10-inch plank for 
these frames. The seed was sown in the bed first mentioned on 
February 14; while the other bed, consisting of 280 square yards, was 
sown on February 25 and 29. These beds were also covered with 
cloth. 

During March the weather conditions were very unfavorable, there 
being a succession of cold, dry winds, which made it necessary to 
water the beds every day. After the seed came up a large percentage 
of the young plants died, necessitating resowing, which was done on 
March 16. The conditions for growing plants were so unfavorable 
that we were unable to secure a sufficient number in time for planting, 
and therefore plants for one-half the area cultivated at this station 
were shipped from Nacogdoches. 

The seed bed at Crockett was also located upon uplands, the water 
supply being drawn from a well. The soil was clear of vegetation, 
having been cultivated the previous year in truck. The work here 
was begun the first week in February, and 380 square yards were pre- 
pared for burning. The bed was burned with limbs pruned from the 
trees of a near-by pear orchard, and the same methods were used for 
burning and preparing the soil for planting as were practiced at the 
other stations. Cold frames were used here, as at Giddings, and the 
bed was covered with cloth. The sowing of the seed was continued 
until February 20. 

These beds were kept watered, and a good stand of plants was 
secured. The cloth was taken off on warm days and the beds weeded. 
The plants were also treated with Paris green once in every ten days, 
to prevent damage from insects. A suflicient number of plants were 
raised at Crockett to set 10 acres. 
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PREPARATION OF THE FIELDS. 


The first steps in fitting the soil for the reception of the plants were 
taken in Nacogdoches County the latter part of February, on the field 
situated 2 miles north of Nacogdoches, and hereafter known as the 
north field. This land had been planted in corn for several years, 
and had already been plowed into beds and the old cornstalks cut up 
and plowed under. Twenty loads of stable manure were applied to 
this field and plowed under with a 6-inch shovel plow, running the 
furrows at right angles to the first plowing, and stirring the soil to a 
depth of 8 inches, thus thoroughly incorporating the manure with the 
soil. The field was allowed to lie in this condition for several days, 
during which there occurred a good rain. After this all the corn- 
stalks were raked off the field and carted away. In the latter part of 
March one-half acre of this field was laid off in 3-foot rows, and pre- 
pared for setting the plants, throwing the soil into beds with a turn 
plow turning four furrows to each row. Later on, about the Ist of 
April, two furrows were turned back into the water furrow, leaving 
a list 1 foot wide and above the level of space between the rows. This 
left the soil in good condition for transplanting. The remainder of 
this field was prepared in the same way, just before the time of trans- 
planting, in order to have a good loose bed for the plants. 

The 14 acres of Orangeburg clay comprising the east field, situated 
about 3 miles east of Nacogdoches, was prepared in the manner out- 
lined above, the land having previously been used as a cornfield. 
The 14 acres of the Orangeburg fine sandy loam at this place had been 
planted in cotton for two years, and had a very heavy growth of 
cotton stalks on it. Work here was begun the first week in March; 
the cotton stalks were pulled up and burned, and the field plowed 
crosswise in a direction transverse to the cotton rows, turning the soil 
to a depth of 8 inches. A shovel plow was used for this. This plow 
does not expose the subsoil to the surface, and as it cuts a narrow 
furrow slice (about 5 inches wide), it leaves the surface of the soil in 
a smooth, well-filled condition. As the soil in this field seemed to be 
remarkably rich, and as the preceding crop of cotton had made a 
heavy growth, it was at the time thought to be unnecessary to apply 
any fertilizer, although later in the season this was found to be a 
mistake. Both of these areas were allowed to lie in this condition 
until the first week in April, when the clay area was prepared for 
setting the plants, the same method being used as on the other areas. 
The soil of both these fields was in good condition for receiving the 
plants. The clay area, however, was near a strip of woods which 
caused much damage to the crop during a succeeding drought. 

The preparation of land in the Giddings fields was begun in the 
latter part of March. The 1 acres on the Wilson farm, which had 
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been planted in cotton for several vears, was prepared in the same 
way as the Orangeburg fine sandy loam of the east field at Nacogdoches. 
The growth of cotton stalks on this field was small. They were pulled 
up and burned, and the soil was then broken with a shovel plow. 
Thirteen loads of cow-pen manure were applied broadcast and plowed 
under, mixing the manure well with the soil. The field was allowed 
to lie in this condition for several days, when it was laid off in 3-foot 
rows and prepared for planting as in the case of the fields above 
described. Five loads of the same kind of manure as that plowed 
under were put in the drill and covered, making a list on which to.set 
the plants. This final preparation of the land was kept up a few days 
ahead of the transplanting. 

The smaller area of 14 acres in the Knox field was prepared soon 
after the one described above. This field had been used as a pasture, 
and the soil was a little heavier than in the other field. It was cov- 
ered with a large growth of weeds, which were broken down, raked 
into piles, and burned. ‘The soil was prepared in the same manner as 
the larger area, 10 loads of cow-pen manure being used. Two-thirds 
of this was put on broadcast and one-third put in the drill. This field 
was also prepared for setting a few days ahead of the transplanting. 

The work at Crockett was begun about the middle of March. The 
seven-eighths of an acre of Orangeburg clay was an old field which 
had been used as a pasture for several years. The soil was thoroughly 
broken up with a 6-inch shovel plow, being plowed and cross plowed 
to get it in a fine, pulverulent condition. The field was then bedded 
for rows 3 feet apart, and 500 pounds of cotton-seed meal and 500 
pounds of cotton-seed hulls were drilled in by hand in the water fur- 
row. A small shovel plow was used in the drill to mix the fertilizer 
with the soil. After this two furrows were turned back upon the 
fertilizer, making a list on which to set the plants. 

The other field at Crockett, consisting of 24 acres of Orangeburg fine 
sandy loam, had been planted in cotton the year previous, and there was 
a very heavy growth of cotton stalks stillstanding. These were pulled 
up and burned, and the land prepared in the same manner as the 
smaller area. No fertilizer was used on this field before setting out 
the plants, but later in the season 1 ton of cotton-seed meal was 
applied. The two fields at Crockett were prepared for setting out the 
plants about the middle of April. 


SETTING OUT THE PLANTS. 


Transplanting was begun at the north field, Nacogdoches, on April 8, 
when one-fourth of an acre was set out. The plants were placed 10 
inches apart in the row, and just before setting the lists were leveled 
off by means of a board attached to a plow, which left the soil in a 
loose, moist condition, so that the roots of the young plants would not 
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be injured by coming in contact with or by being set in the dry sur- 
face soil. The setting of plants was continued in this field up to 
April 30, and a good stand was secured, necessitating very little 
resetting. One-half acre of this field was set with plants grown from 
Florida Cuban seed, while in the remainder of the field plants grown 
from imported Cuban seed were used. 

In the case of the east field, Nacogdoches, transplanting was begun 
on April 20, when one-half acre was set. The work of transplanting 
was continued every day in this field until completed. All of the 
plants were set by hand and watered, but owing to cool dry winds the 
stand was poor and was further reduced by cutworms and wireworms. 
This necessitated resetting, and the work was commenced on May 18, 
and eventually a good stand was obtained. On the Orangeburg’ fine 
sandy loam of the east field planting was not begun until May 9. 
About this time the climatic conditions were very favorable for this 
work, light warm showers falling every day. <A very good stand of 
plants was obtained, and only a little replanting was done, from May 
20 to May 25. 

At Giddings, Lee County, the Wilson field was set on April 18, and 
the Knox field during the early part of May. Weather conditions 
were very favorable in this locality, there being a succession of light 
warm showers. Owing to the failure of a great part of the seed bed 
at this place, fully half of the plants were shipped from Nacogdoches. 
Very little damage was done by insects, and an excellent stand was 
obtained in both these fields. 

At Crockett, Houston County, transplanting was commenced in the 
smaller field on April 19, and was completed on April 27. About one- 
half of the plants in this field were watered as set out, the remainder 
being set during a period of favorable moisture conditions. A good 
stand was secured in both instances. The larger area was planted 
during a period of two weeks, extending from April 27 to May 9. 
The greater part of this field was set under favorable conditions, only 
a small percentage of the plants needing to be watered. A good stand 
was obtained, but owing to the ravages of wireworms and damage 
caused by very heavy rains, almost all the plants were subsequently 
destroyed, and the field was replanted on May 20, when a good, healthy 
stand of plants was obtained. 

The plants in all the fields were set 10 inches apart in the rows, 
which in every case were laid off with 3-foot intervals. The total 
acreage of tobacco set at all stations was 10% acres. 


CULTIVATION AND PROTECTION AGAINST INSECTS. 


About ten days after the plants were set out they were given the 
first cultivation. The methods used were nearly the same at each sta- 
tion, and every field was cultivated thereafter once a week, whenever 
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the weather would permit. In the first cultivations small wing sweeps 
were used to run around the young plants, followed by a hand hoeing, 
except in the two fields at Nacogdoches, where a small-tooth cultivator 
was used. This was run between the rows, stirring the soil toa depth 
of 2 or 3 inches, breaking the crust that had formed upon the surface, 
and leaving the soil in a good condition for the sweep plow. In both 
vases, either where the small sweep plow or the cultivator was used, 
the middles were broken out with an 18-inch wing sweep plow. 
Later, when the tobacco was about 2 feet high, 18-inch sweeps were used 
altogether, turning three furrows to each row of tobacco. This was 
done every week until the plants had all been topped. It was found 
necessary at times on the clay land to use a shovel plow to loosen up 
the soil, as this type has a tendency to become packed and hard after 
rains. Every field was kept clean of grass and weeds, and the last 
cultivation was given each field just after the plants were topped, 
leaving the tobacco on a rounded bed with a water furrow between 
the rows deep enough to carry off the water after heavy rains. 

The tobacco on each field was watched closely and poisons applied 
whenever necessary to keep down insects of all kinds. Soon after 
setting the plants Paris green mixed with cornmeal was placed around 
each plant to protect it from the cutworms. Later in the season, as 
soon as the plants had begun to grow, a lighter mixture was used for 
the bud worms. This mixture was sprinkled i in the bud of each plant 
once a week until the plants were topped. After the plants were 
about 12 inches high, a mixture of ie and Paris green was applied 
with a knapsack spraying outfit. 


TOPPING, SUCKERING, AND HARVESTING. 


The flower bud appeared from seven to eight weeks after setting 
out the plants. The first topping was done at Nacogdoches, about 
June 5, exactly seven weeks after the first setting, and it was con- 
tinued at different intervals upon the various fields until all the plants 
were topped. The necessity of going over the fields so many times 
was due to the uneven stand, caused by replanting, resulting in 
plants of different ages in the same field. The plants were topped 
rather high, leaving from 10 to 16 leaves on the plant, according: to 
its individual character. 

After the plants were topped suckers appeared at the junction of 
each leaf, and these were broken off as soon as it was possible to do so 
without inj oa to the gees > The crops were suckered, on the average, 





@ For Saimaation on tobacco insects and means of control, see Farmers’ Bulletin 
No. 120, by L. O. Howard, Entomologist, U. S. Department of Agriculture. 

>Suckers appear on all types of tobacco after being topped, as it is an effort on the 
part of the plant to reproduce itself, and unless removed the quality of the leaf for 
manufacturing purposes will deteriorate. 
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every six days, and each field was gone over four or five times, a fre- 
quency due to the uneven toppings, the plants in the same row which 
did not require suckering one week, having been topped later, need- 
ing it the following week. 

Harvesting was commenced at the north field, Nacogdoches, on June 
20, when such plants as had reached the right stage of ripeness were 
cut and speared upon lath in the field, from 10 to 12 plants being placed 
on each lath. The laths were then placed upon racks built in the shady 
part of the field, and there the tobacco was allowed to hang until it 
wilted. As this field was situated 2 miles from the curing barn, it was 
necessary to haul the wilted tobacco on wagons with specially con- 
structed racks on which the tobacco could hang without being dam- 
aged by the jolting of the wagon. This field was cut over several 
times as the tobacco ripened, and the harvesting was not completed 
until July 15. 

The harvesting of the east field was commenced on July 1, and the 
same method was used as in the north field. This work was completed 
on July 30. In this field the climatic conditions were unfavorable dur- 
ing the growing season. During May and June the tobacco suffered 
from drought, and in the latter part of July excessive rains did much 
damage. The tobacco planted on the clay had suffered more from 
drought than that planted on the fine sandy loam. Quite a large num- 
ber of the plants were stunted in growth and buttoned prematurely, 
and when the rains did occur these plants fired, making them of no 
commercial value, and therefore they were not harvested. 

Topping began at Giddings on the Wilson farm on June 1 and 
continued until June 25. This crop was topped and suckered in the 
same manner as the two crops at Nacogdoches. Harvesting was begun 
on June 16 and completed on July 9, the greater part of the crop 
being gathered in June. The early tobacco on this farm made good 
erowth, with the exception of that in one end of the field which 
appeared to be too wet during the first part of the season, although 
later it made a fair growth. About the middle of June the weather 
conditions became unfavorable, there being a succession of hot south 
winds which bruised the leaves and caused the plants to fire or ripen 
prematurely, and it was therefore deemed advisable to harvest this 
tobacco before it had fully matured. About one-fourth of an acre in 
this field was lost because of these unfavorable conditions. 

The tobacco in the Knox field was harvested during July, but was 
cut before it had fully ripened. This was done to prevent the loss of 
the crop by firing, as, owing to the hot dry weather, some spots of 
the field had already begun to be affected in this way and were rapidly 
spreading. 
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At Crockett topping was begun about June 5 and continued to June 
30. The same methods were used in topping and suckering as at the 
other stations. On the Orangeburg clay land harvesting was begun on 
June 20 and was completed on July 2, while on the Orangeburg fine 
sandy loam harvesting was not completed until a week later. The 
tobacco from the former field (seven-eighths acre) was hauled by teams 
to the curing barn, but that grown on the Orangeburg fine sandy loam 
was taken to the barn by hand, as the building was situated at one end 
of the field. The tobacco on the larger area made rather a slow growth, 
with the exception of about half an acre in the center of the field, the 
balance being good only in spots. About 1 acre of this field never 
reached maturity. Fertilizer was applied as a top dressing on the 
poorer spots in the field, and the tobacco started to grow, but it 
soon began to fire and die out. The remainder of the field made good 
tobacco and was well matured when harvested. The tobacco planted 
on the clay land made a much more rapid and even growth, but after 
topping the weather conditions changed and the crop suffered from an 
overabundance of rain. After gathering the first crop from this field 
a sucker crop was started, but only a small percentage of the suckers 
were of any value. These were allowed to grow, and were cultivated 
in the same way as the first crop. The plants were topped low, leaving 
five or six good leaves to mature on each plant. 


MANAGEMENT OF THE CURING BARNS. 


After the tobacco had remained on the racks in the field long enough 
to allow it to be handled without damaging the leaf it was hung upon 
the tier poles to cure. To prevent a too rapid curing about 6 inches 
of space was left between the laths hung in the top of the barn, while 
in the lower tiers more space was given between the laths to allow a 
freer circulation of air and, in case of rainy weather, to prevent pole 
sweat, which would occur if the tobacco were hung too close together. 

At Crockett, Giddings, and the east field, Nacogdoches, all the 
ventilators were kept closed for the first few days to allow the leaf 
to undergo the first process of curing, which is indicated by a change 
from a green toa yellow color. At the north field, Nacogdoches, it 
was impossible to control the curing of the leaf, owing to the absence 
of suitable buildings for this work. The crops at this place were hung 
in a large cotton shed, which had previously been fitted up with tier 
poles; but owing to the favorable weather conditions. during the cur- 
ing season at this place the tobacco passed through the process of cur- 
ing in fine condition. If the weather had been damp and rainy at this 
time, it would have been impossible, owing to the openness of the 
building, to have controlled the moisture conditions, and much damage 
from pole sweat must have resulted. 
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During the early part of the curing season at Giddings the climatic 
conditions were unfavorable. The weather was hot and dry, with 
warm winds, and there was a tendency for the leaf to cure too fast. 
After the tobacco had been in the barn three weeks the weather changed 
and was damp and rainy throughout the remainder of the curing sea- 
son. This necessitated the building of small wood fires in the barn to 
‘ause a circulation of dry air and to prevent injury by rot or pole 
sweat. 

At Crockett the curing season was favorable, fires being built for 
only a part of two days, while at the east field, Nacogdoches, the 
weather continued wet throughout July, which made it necessary to 
keep fires in the barn the greater part of the month. 

As will be seen, no fixed rules for the manipulation of the barns 
were followed at any of the stations. In curing tobacco everything 
depends upon the condition of the weather and the character of the 
tobacco. However, in a general way, the following methods were 
observed: Whenever the weather was hot and dry, the barns were 
kept closed during the day and opened at night. During the day the 
tobacco becomes dry, while at night, with the ventilators and doors 
open, the tobacco becomes soft and pliable, When the leaf was cured, 
with the exception of the stem or midrib, the ventilators were kept 
open during the day, especially on the shady side of the barn. But 
in case there was a strong wind blowing the barns were closed to pre- 
vent the tobacco becoming wind whipped. Whenever there were fre- 
quent showers and very little sunshine, the barns were closed and 
small wood fires were lighted in parts of the barn until the damp 
weather was over. These fires were continued in every case as long 
as it was necessary to keep the tobacco in proper condition. The 
wood used gave off yery little odor in the smoke. It is very impor- 
tant to avoid giving the tobacco any foreign odor. 

The barn curing is complete when the midribs of the leaves have 
cured. The process of curing the leaf required from six to seven 
weeks. 

STRIPPING AND TYING. 


During the first damp weather after the tobacco had been thor- 
oughly cured it was taken down. The night before the barns were 
opened, to allow free circulation of moist air, to put the tobacco in 
eood ‘*kase” or *‘ order;” that is, in a soft and pliable condition like a 
kid glove. The tobacco was then stripped from the lath and the 
leaves picked off the stalks, making three grades—tops, middles, and 
sand or bottom leaves. This selection was made so that the tobacco 
could be better handled in the warehouse, as leaves from different parts 
of the plant, owing to their different-character, require separate treat- 
ment in the fermenting and assorting houses. The leaves were then 
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tied into hands, containing from 40 to 50 leaves, and packed in boxes 
for delivery to the packing house. This work was commenced on 
August 15, and was completed at all the farms by September 10. 


FERMENTATION, 


To obtain the best results in bulk fermenting tobacco the leaf 


‘should contain enough moisture to make the addition of water by 


artificial means unnecessary. When the tobacco is of a flimsy nature, 
as in the case of the sand or bottom leaves, it is necessary after the 
second turning of the bulk to add water in order to complete the 
fermentation of the leaf, as the moisture originally in the leaf evapo- 
‘ates during the process and the leaf becomes dry. The moistening 
is best accomplished by dipping the heads of the tobacco hands about 
4 inches into the water and then shaking them well, thus distributing 
the water through the leaf, after which the tobacco is laid lightly in 
vases and allowed to remain for about twenty-four hours, by which 
time the moisture will have been taken up and the tobacco become 
uniformly soft. The tobacco should then be repacked in the bulk and 
allowed to ferment until thoroughly cured. 

To support the bulks a platform should be made, 5 feet wide and 
from 12 to 14 feet long, raised about 4 inches from the floor of the 
fermenting room. At the ends of this platform are placed headboards, 
5 feet wide and 7 feet high. Such a platform will hold from 5,000 to 
6,000 pounds of tobacco. After covering the platform and headboards 
with paper the bulking is begun by laying the two outer rows, placing 
the butts of the hands even with the edges of the platform, and 
allowing the tips of the leaves to point to the center. Then another 
row is begun on each side, allowing the heads to rest two thirds of the 
length of the leaf from the butts of the first row, keeping the tips 
pointing to the center. A third row is made on each side in the same 
manner. This will make six rows across the width of the platform, or 
sufficient to cover the floor. The second tier is laid in the same manner, 
and this process is continued until the bulk has reached a height of 6 
or 7 feet, or until 5,000 pounds of tobacco have been bulked. When 
the bulk is completed, the top is covered with ordinary cotton blankets 
or burlap, and over these rubber blankets are placed. The tobacco is 
allowed to remain in bulk from ten to twelve days, the actual time 
being governed by the character of the leaf and condition of the 
tobacco, which latter is indicated bya thermometer placed in the bulk. 

Ordinarily the temperature of a bulk increases from 1° to 3° C. 
every twenty-four hours, and this is allowed to continue until 45° C, is 
reached, when the tobacco is taken down, well shaken, and rebulked, 
building the new bulk as the old one is taken down. This process is 
repeated until the active fermentation of the leaf ceases. 
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To rebulk tobacco the handler should proceed as follows: Take off 
the first two layers from the bulk and place them in cases. Then 
take the tobacco from the old bulk and lay the foundation of the new 
one until the old bulk is half removed. Place the two layers that 
were set aside in the new bulk, and refill the cases with two more 
layers of the old bulk, and set these aside until the remainder of the 
old bulk has been packed on the new. Then place the two tiers of 
hands on the new bulk and cover it with blankets to keep the top of 
the bulk from drying out. In this way what was the inside of the old 
bulk has become the outside of the new, and what was the outside of 
the old bulk has become the inside of the new bulk. In this way 
every part of the bulk will receive the same amount of fermentation. 

The bulk method, as above described, was used in fermenting the 
tobaccos grown in the 1904 experiments, the first bulk being built 
September 9. It contained the sand leaves and the middle leaves of 
the crops grown at Nacogdoches, Giddings, and Crockett—in all about 
5,000 pounds of tobacco. The temperature of the bulk increased from 
2° to 8° C. every twenty-four hours until September 12, when it 
reached 44° C. From that date it fell gradually until September 19, 
when the bulk was taken down, each hand thoroughly shaken out, and 
the tobacco rebulked. Owing to the size of the bulk two thermom- 
eters were used, one being placed in the sand leaves and one in the mid- 
dle leaves, so that it could be determined how the fermentation of each 
class of tobacco was progressing. On September 21 the new bulk had 
reached a temperature of 35° C., which continued to rise until Sep- 
tember 28, from which date until October 3 it fell until it registered 
40° C. On October 3 and 4 the bulk was taken down for the second 
time and rebulked. At this time the second or sucker crop, grown at 
Crockett, was added to the bulk. On October 13 the temperature had 
only reached 40° C., and remained at about that point until October 
18, when it fell 1 degree. This indicated that a certain amount of 
moisture had evaporated from the tobacco, and that the fermentation 
was progressing satisfactorily. 

From October 18 to October 22 the bulk was again taken down and 
rebulked. The sand leaves of all the crops had by this time become dry, 
although the color of the leaves had not undergone much change. It 
was therefore thought advisable to dip the tobacco in water so the leaf 
could heat up quickly and a change in the color be brought about. As 
a result of this operation the temperature of the bulk increased more 
rapidly, and on November 1 it had reached 50° C. It continued at this 
temperature for five days, or until November 6, when the temperature 
rose 1 degree. It declined to 50° C. again on the succeeding day and 
remained stationary until November 9, when it gradually fell to 44° C., 
reaching that figure on November 12. The tobacco had by this time 
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taken on a finished appearance, and the raw odor which was noticeable 
when the bulk was first turned had entirely disappeared, the tobacco at 
this time having a sweet, aromatic smell, which indicated that the proc- 
ess of fermentation was nearly completed. 

On November 15 the bulk was turned for the last time. All the 
tobacco was sprayed lightly, and on November 28 the temperature had 
risen to 43° C., remaining stationary until November 29, when it fell 
gradually until December 5, on which date the thermometer registered 
40° C. On this date the middle leaves on the north-field and east- 
field crops were taken out of the bulk to be graded, as this tobacco had 
become thoroughly fermented. 

The following table gives the temperature of the bulk during fer- 
mentation. In the early part of the process two thermometers were 
used, but after October 21 another was inserted in the bulk. These 
thermometers are designated in the table as **A,” ‘* 4,” and °C.” 


Temperature of bulks during fermentation. 
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a Bulk turned. b Third thermometer put in bulk. 
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GRADING AND BALING. 


After it had been thoroughly fermented the tobacco was assorted 
into three grades, namely, heavy, flimsy, and broken filler. The first 
two grades represented perfect leaves, the only difference in the leaves 
being that those classed as heavy filler contained more body than those 
placed in the flimsy grade. The broken filler consisted of imperfeet 
leaves from both the heavy and light leaves, which because of this 
condition would not command as high a price as the other two grades. 

These grades were again divided, according to length of leaf, as fol- 
lows: The first grade contained all leaves 16 inches long, the second 
14 inches, and the third 12 inches. In this classification the 14 and 16 
inch lengths represent the most desirable leaf. After the tobacco had 
been graded and sized it was tied into hands containing from 40 to 50 
leaves, according to the length of the leaf. Four of these hands were 
tied together into carrots; that is, four hands of equal length were tied 
together, the heads being even, and the tobacco wrapped from head to 
tip with Cuban bast. Each of these carrots weighed from 1 to 14 
pounds, according to the size of the leaf, texture, etc. As soon as a 
sufficient number of carrots were made they were packed 80 in a bale 
made of yajuas bark, this being the trade package for all southern- 
erown filler tobacco. 

The bales of tobacco were stacked in piles 5 bales high and kept in 
a warm room to allow the leaf to undergo the process of aging. Each 
week the position of the bales was reversed until the tobacco had 
become well aged. 


COST OF PRODUCTION. 


The cost of production of the several crops grown in the 1904 
experiments varied from 19.3 cents per pound in the case of the north 
field, Nacogdoches, to 26.4 cents in the case of the east field. The 
Giddings crop was produced at a cost of 19.7 cents, and the Crockett 
crop at 21.3 cents. The higher figure for the east field is due in part 
to a lower rate of yield, but an extraordinary expense of $54.15 for 
rent of curing barn is the chief cause of the greater cost of produc- 
tion in this instance. Eliminating this item would reduce the cost 
per pound to 24.4 cents, or about 3 cents per. pound more than the 
average cost for all the crops. The rent of barns in the case of the 
other fields was included in the rent of the land. 

Owing to local differences in the climatic conditions, as well as to 
‘the different types and state of productiveness of the soils, there was 
quite a wide range in the rates of yield in the several fields. The 
heaviest yield, 749 pounds, was obtained from the north field at 
Nacogdoches, from the Orangeburg fine sandy loam, which had been 
maintained in good condition during earlier cultivation, and had 
received an application of stable manure for several years past, during 
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which it had been planted in corn. The lowest rate of yield, 518 
pounds, was obtained from the Giddings field. Part of this field, as 
already stated, had been used for cotton, and from the appearance of 
the stalks was not in a very productive condition. 

The total production from the 8 acres harvested was 5,461 pounds, 
or an average yield per acre of 624.1 pounds. The total cost of pro- 
duction was $1,180.78, or 21.6 cents per pound. 

There is no doubt whatever that the farmer can grow this tobacco 
~ata much lower cost than in these experimental crops, in which all the 
labor and teams were hired at very liberal prices, a cash rental paid for 
the land and barns, and much experimental work performed by the 
Bureaw’s own force, which is charged at the uniform rate of 10 cents 
per hour, and materially increases the cost of production as given in 
the following tables. It is believed that the farmer having all the 
facilities on his plantation can grow this tobacco at a cost not exceed- 
ing 10 cents a pound. In fact, an estimate based upon the foregoing 
statement of expenditures and other data gathered during the progress 
of this work in Texas indicates that the tobacco can be produced, 
under normal conditions, and with a minimum yield of 600 pounds, 
for less than 10 cents a pound. 

The. following statements give a detailed account of the actual 
expenses incurred by the Department in the production of Cuban seed 
filler leaf tobacco on each of the four experimental fields: 


Nacogdoches—North field. 











Seed 

Mapomom ORO abl OMCenitg amyhOUls428s.2.25 522522 se fete te te $15. 00 
ReAMPMirevoo nouns atl Orcents’ am OUT o20 5.2 222 eee eee ieee! 3. 50 
Hertilizer; sack cotton-seed meal, at $1.25..--.....0.2...2. 22322 l eee . 25 
Tools—axes, wedges, rakes (cost $4), good for two years.............-- 2. 00 
Tools—weeding hoes, buckets, watering cans ($2.10), good for two years. 1.05 
Tools—hatchets, wire, nails ($1.30) ,,good for two years........'.....-.- . 65 

25. 45 








Preparing land: 





Henmever. ls loads stable manure, at pla load 2.2.2.1 2.coe.. eo: 18. 00 
Reams OomMOuUrs, abelO) cents aMehoun. + 222528... 222 sb see ee. 6. 50 
HaAnormcomounrcs avlOlcents am Nour. 2.2 22ss.6..2accaseeccc cc eccueel 8. 50 

33. OO 

Transplanting: 

anor 0 hours. at, 10) centsian Nour 2: 2 i5-52.2.5.2.cceec. 2s scnc ana 13. 00 
eamenire stl Obioursat, lOlcents an hours. 5222-52 45- 222025.) ooo se 11. 00 
Tools—buckets, baskets, dippers, barrels ($2.20), good for two years.... 1.10 

25. 10 








@Jn the recapitulation only one-half the cost of this seed bed is charged against 
this field, the remainder forming an item in the expenditures for the east field. 
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Field culture: 


EaWoreZ2O0sn ors abel OlCenbsranuO Unis se 2 sae ae oe - ee ae eee $26. 00 
Reanmhire= 140i hourss atil0lcemte amounts): 2). 72 1-402 25242 108 eee ee 14. 00 
Tools—plow stock, sweeps, shovels ($2.40), good for three years... ---- . 80 
RAISE ETC Clima ae eco ne Se ey tS oe ee, ee on 5. 00 
Carnaneal. (used avith. Paris: ereen!) -\. 25.205. seecnst cec5ene scenes oe ae 3. 85 

49. 65 


Suckering and harvesting: 

















Tabor HU0mhourss atelOvcentsvanvhours soca sens aes eeeees ae ee eee eee 50. 00 
Heamphire sso Mours..atl Orcente an mourns 2.52 co ee ee ee 8. 50 
Tools—tobacco knives, spears ($2), good for two years. ......---------- 1.00 
2,000 tobacco sticks ($6), good for three years...........--.----------- 2. 00 
61. 50 

Curing and stripping: 
eiliieconds pine nwoodradtunsr a CONGse y= =ee e-em eee oan eee 1.50 
aborss0 sours) ate Olcentsianinouness--2sssee ee see eee eee ae eee 33. 00 
MeambehiresGunoursabrzolcentsvam houresss ese sna s se eae eee eee reese 1.50 
56. 00 

Other expenses: 
RentotelsvacresvOldands sos: 222 2,222 2 sone ee sos ee ole eee eee 7.00 
Lumber for barns ($26.46), good for four years..-.-...---------------- 6. 61 
INL Seehiin Pes stacks WelCe oes s amc) of ee sa cmae Asoo ee eee ee eee 2.50 
16.11 
Recapitulation of expenditures at north field. 
a Cost per 
f otal (pound on 
Item. cost. 1,311 
pounds. 
Dollars. Cents. 

FRTISIM Pap AMUES Erte eeere clots Sraters ele efotatctn tela sieiviow Ssiericinia cisiareielate ia slsisietalaierele ainielaeleinie seme eects 11.72 0.8 
LESS EUG ee AS ogc pure acest] cuomatia odso deC Asean coos spepEnpEoHerEecaneocaencal| 33. 00 ade 
TNR oN De 652 do ste nanbemonatar ascanc aos sos be Coase SOUOFC BO Sse oRObASHaOsenbaeE:: 25.10 1.9 
PGMA UUM Peetormictenstopetia = oie aroetejarsiete cine ae Mee ciclo eiclnmine cisists site sive a wate ates ee a eeinomes 49. 65 3.8 
Suckeninevancdsharvesting: .o2 jose see ete sete cee cee ane sieels See bieisineeecimisttneminsicinte 61.50 4.7 
Cumin syaN GUS trp PIN ye esate ata hala a= aioe eta ees Seren nia win le Sree eins ites ease eesien see | 56. 00 4.3 
(ONSITE GPUS) > Se ctebod suns es eos pu bsec qos bes doueEOUnoRoCconAsoeceooseeecnsescacic 16.11 1.2 
Obey seem serene saecton sae ieee sect onns seats see ee eee oe Scien siasicte 253. 08 19.3 











SS 


COST OF PRODUCTION. 


Nacogdoches—East field. 





Seed bed: ; 
Wune-haltcost of Nacogdoches seed bed... -..-..---..---------<-..-.---.- $11. 73 
Preparing land: ; 
Bertilizer, 16 loads'stable manure, at $l a load.--.....-.-....2...-..--.- 16. 00 
Peeheam hire so hours,-at (O!cents'an hour..2.22..-----25.-..5-..--..--- 8.50 
Labor, 135 hours, at 10 cents an hour_..----- cap Mepegins Sh (are dee gaa eel shoe 13. 50 
38. 00 
Transplanting: oir 
PaborecoO ours atelOlcents am Nouns). 22-=2- 5.20525... 5+-coe sees ce 20. 00 
eeeam hire, hauling, 70 hours, at 30 cents an hour -...-.....-...------- 21. 00 
Team hire, plow teams, 65 hours, at 10 cents an hour.......--.--..--.-- 6.50 


Tools—buckets, baskets, dippers, plowers ($3.35) —good for two years.. 1. 67 




















49.17 
Field culture: i aS 
aAnoreoornourss at) lOkcents an hours 2222-2. 45.222. 22 2.2 Sg. ee =e 49.50 
heamebnines 0a ours,at lO cents\an hour ..-2..-.5--22-5-0 22 222622. ~- 10.50 
ere recuvemancOniMegl sss ctaam eae sees anes as teseeesesc eee es 8. 20 
68. 20 
Suckering and harvesting: as 
Albom ooo hours at | Oicentsiantnour.2s-—- 25: - 20265522. 252.525 Sees 56. 50 
Tools—tobacco knives, spears ($2), good for two years....-.-.--------- 1.00 
Weam hire-92> hours, at 10 cents an hour.........---..---....-4--.-.- 9. 25 
PrOOUoObaCcO Suicks ($6), cood for three years..--=..------------------ 2. 00 
68. 75 
Curing and stripping: 
anomie) Ours, ab, LO cents, am hoursesoo- 224 2252. be. Sees ee Dils2e 
heampnines4 hours. .ateO cents am Nour. +o2.--.---.-.--2ss2ses2-- -- ee 4.50 
31.75 
Other expenses: 
crtmolmocacCrestGie langues sted ete yee Ls Ie oe ale Be EBS 18. 00 
Rent of barn, two months and five days, at $25 a month........---..-- 54. 15 
Lumber to prepare barn ($7), good for two years..-..----------------- 3. 00 
OOS OT8 SVEN UNS VERSE = 1 os 5 SRE GO nas oe a ea Se ee 50 
76, 15 


Recapitulation of expenditures at east field. 





| Cost per 








item. eae 

| pounds. 

| Dollars. | Cents. 

S00) NRG! 2 Sed p0dbS5e ROE DESEO D ERE te ee ee Cee aaa goa = coecmeseoness 11.73 | 0.9 
arerernns lee SET Me ts ne etd OEE Hak oe a nS cle da cisiste oe sina cee sisepen a clea ge 38. 2.9 
Ch vO STPIMUTMIING . o donc dsdster Se eee UEC Ss eee Se eee Bese Be BEE DSSS ane ec aeeoeer memes 49.17 | 3.8 
Pash d eR oo cogeceseeene lene ae ee ee eee) Aa eae 68.20 | 5.3 
Suckering and harvesting ......- 0s 8 eee ene pons BEE Ae Ar EEE Se core eae 68. 7 bua 
ToD ebiingl siiiipopetinrs: 2S 20 os Be eee On RRO GE ESE Eee eee oee—e aes Een meee 31 2.4 
ov slP @sayneiriten’:. Lee kobee oe ee oe en ere ee 76. 5.8 
inn ee ee nD eee ee Re eis nok ca om malbicie ewicisin dic ae coteceigane eee 343 26.4 
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. Giddings field. 
Seed bed: 


Labor, 724 hours; at 10 cents'andinurs. .-ceecel-- et we ceee ena so- esate 


Team hire, 10 hours, at 10 cents an hour 
+} b) 





Tools—axes, hoes, rakes, buckets, cloth ($24.25) good for three years. - - 
Mools=barrels; pipe textures aa ere ele ee et Deca tee fae ee eeraare 
Fertilizer, 100 pounds cotton-seed meal ...-.-2--.-.2---4-5-55-5-- cae 


Preparing land: 


29° 


Fertilizer, 33. loads manure, at-$1 ailloads2 224 22. 225. -- Soe ene eee 


Team hire, 85 hours, at 10 cents an hour 
Labor, 1523 hours, at 10 cents an hour 
Tools—plows, sweeps, shovels, hoes ($8.25) good for three years 


Transplanting: 
Weiorone, 220) laveriuass, yp WO) emus elm levoVeNe. |e oes e ssa sSosasc 2 


Cultivation: 


ikabor es hours, at Oicentsjannour a2 ===. a ee eae eee 
Meanie, MO MO ws, weve Oc evs reves ln CO Uta eat ee 
Tools—sweeps ($0.80) good for two years .......-.--.----------------- 
One knapsack spray pump ($3) good for three years .....-------------- 
Paris ereen and corn meal i222 2525 222s scce messed ee 


Suckering and harvesting: 


Labor, 540 hours, at 10 cents an-hour... 2-222 oseenee ss 22 eee eee 
Team hire, hauling, 80 hours, at 25 cénts an hour --_.:...-.------222e5 
Tools—tobacco knife, 2'spears ($1.50) good for two years .......------- 
4,000 tobacco sticks ($18) good for three years.-.-..--.------------------ 


Curing and stripping: 


Babory oo) hours: at UOscentsiam outs eee ee ete ate ee 
deewon lube, MOM ovens, Gun MOGs em Ineo 65 525665 55 ssagsssee se 
Tobacco boxes(h2.75) good tor three yeaxs.2- se. ee ee = ee 


Recupitulation of expenditurcs at Giddings. 


Team hire. hauline.40shours sab 20iGents any nO Ut asses eee 























Cost per 

; Total pound 
Item. cost. on 1,425 

pounds. 

Dollars. Cents. 
See MMMed oa esestereibiarscch eee e Nea eco PER eer fens «Hote wen Eee ete aE Ee aitee etree 19.78 1.4 
iuorhahoyeulks avd lees = Seinemet eS SOC ga ce eta seno ION Ee CON GER pe aan O a IOI I95 Sado aD oO NaaS 58. 50 4.1 
Michie hMihe As on SS ape ols oencngeeouco chess jopEsaaga poss snes yaaacysasor as 8S 37.35 2.6 
(OLIN TUDO acne 2 eee ere Rae Retin Atri SEMA Om SO Cr pie DSte Quan SOOM SD OASC 50. 40 3.5 
Sbveligtrahatee nord Mati Aec whwhlee ae she eGo nc Shu SRO e ToS ae ame CaCO ogads cascpacasor 80. 75 5.7 
(Civharvayeaenovekys\rieth oy aph ates SAE SoA 5 Coss dcH2d 2a one Aagb Oded soma Cocbote cone sce SEs 33. 42 2.6 
Ota eR ee Sc eee aes ee Bee i ofa Mate are esis SS a eine mtaree ooo erento aoe ee tee aie eee meee 279. 20 19.7 
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Crockett field. 

Tools—cloth, rakes, hatchet ($23.18), good for three years ...........-. $7. 73 
Merulzer, 100pounds' cotton, seed meal ...-....-.--./....-2.:-.------- 1. 25 
fmeeoe oulnalrs. a0 10 conte an hour: -.......-1s.56--2--94n-2-5..0--- 8. 00 

i | 16. 98 

Preparing land: . 
Fertilizer, one-fourth ton cotton-seed meal and one-fourth ton hulls. ---- 6. 50 
Perotti tours, at 1Oicents.an hour... .-..2-+:.--. 252.2 42.4----scecs WE 
meant mine 95 hours, atlO) cents anjhour._.22-.22.......-....-----.--- 9.50 
27.75 
_ Transplanting: 

apoOrwooOLMours at LO) Gentsian hour 2.22225. 5- 5222-2 se ene oes e ase 38. 00 
emp nime silo vhours..atlOcents an hours... 262.425.652.252. 55e55-- 11.50 
Tools—plows, hoes, barrels, buckets ($2.85), good for two years......-- 1.42 

50. 92 

Cultivation: ; 

Pipers, suours, atiO centa an. hour. 2.2... -2--222--2 42-22 -5-2ssunn- 37.50 
Meamunire ll byhours: at) lOrcentsian Wourl. 5-522. .2---- sce ete ease se 11.50 
Tools—plows, hoes ($2.85), good for two years ..-.........--..-------- 1.42 
amuaer. ol tonecotton-seed meals: -. 2.222.022 oo .o4.22..52.--22 ccs 34. 40 
a precn and corm Meal). 2252.20 oe Fok eee e we cues ok Eee One as 4. 00 

88. 82 

Suckering and harvesting: 
Pio hours. at 10: cents an hour. 22.20. a..5.-- =. <)2- a. cS me eee 53. 00 
emunnire, a0 hours, at 25,.cents an hour..:- |. --- .....-+0----262-+---62- 7.50 
Tools—tobacco knife, spears ($2) good for two years ........-....---.-- 1. 00 
61.50 
- Curing and stripping: 

Haber, 467% hours, at 10 cents an hour-----.-----.-----.-----+-------- 46.75 
feam hire, hauling, 20 hours, at 20 cents an hour_...........---------- 4. 00 
obaeco boxes. ($3.60). good for three years..--...-------------.14-.--- 1. 20 
5,000 tobacco sticks ($17.50) good for three years .........-......------ 5. 83 
07.78 


Recapitulation of expenditures at Crockett. 





Cost per 











Item, ara ewer 
pounds. 
Dollars. Cents. 
ed tl 2. condtoctgettlace néadien toeBareeonaner cose bes qe eae COO c Boob EE EE EBeE se seaansec 16.98 1.2 
OPS IG oes cngete eb Gabe GEG RBe CBE Oe CES BEER BEE GCs Gee eee ae eee eee 27.75 2.0 
TREE COUT! Pe en Pee en a” Shee ets Sey enn We ee Nees ale meets oaSelemieee 50. 92 SG 

WED ARE. o-bSs00e¢60 G50 ce GUBE BEES ORE BESS OO CeCe te Sea et ae ener ae ear 88. 82 6.2 
PME MINIOSA TOBA TV CSUN Gare Sacre ne Soa ect semis Seis oo Sis Selene ae oeleeeiseeSce 61.50 4.3 
“UE Din! GD ON? See UeS SS Sa SSE oes a aes ee ee 57.78 4.1 
BO taIE os 522 Seto). ee Pee as Same ee Ae ae ol ab Sed ee ee | 304,75 21.3 
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General summary, showing areas planted and harvested, yields, and cost of production. 























Average 
. Area |Area har-/Total pro-| Total Ac Cost per 
Field. planted.| vested. duction. | cost. Tete postiiee 
ere. 
Acres. Acres. Pounds. | Dollars. | Pounds. Cents. 
ISfor nH ah ats) 00 eo aeea OM eeas spaces DOE bac, 1.75 75 1,311 253. 08 749.0 19.3 
WA SUMIOILS Eee oo coats clonic olebnicie afolamietete tection 3.00 2.25 1,300 343.75 577.0 26.4 
Gidding ease: sae cee eee 2 ae eee eaer 3.00 2.75 | 1, 425 279. 20 518.0 19.7 
Crockett £2 h52c0o ceee eee: Ueto ene 3. 00 2.00 | 1, 425 304. 75 | 712.0 2148 
MOA oe Faeciseies istaioes toteeistsiee ots 10.75 8.75 | 5,461 | 1,180.78 624. 1 21.6 
| 




















a The cost of production per pound given in the aboye table is for the barn-cured product and not 
for the fermented leaf. An additional cost of about 6 cents a pound must be added to give the cost 
of the finished leaf. As the fermentation of tobacco is a separate business from that of growing and 
not generally practiced by the farmer, this Bulletin has not gone into the details of the cost of this 
part of the work. 


Estimated cost of growing a commercial crop of 10 acres of Cuban seed filler upon a well-- 
equipped farm. 
Permanent investment: 





1Otacresiof land. jat-$l0 am acres 2-2 24-2 se es eee ee eee $100. 00 
500 yards seed-bed cloth, at 3 cents a yard ........:----------.--- 15. 00 
Tools—plows; hoes, spray. Can 6tC..2---) soo. eet eee eee Eee 23. 75 
Mobacco sticks: 1S 000satit3b0 per Miele. este eee eee ee ee 63. 00 
20 boxes, sate CemistaOXss.- 445652 coe ees eee ee PU Pee here 5. 00 
Barn; 40 iby. 200 teetci222c2ec2 28s. c. 2 so eke see eae eee 600. 00 

806. 75 


Operating expenses: 
Seed bed— 





10 ounces tobacco seed, at 50 cents an ounce....-..--------- $5. 00 
Labor, 30\days,“at Vo eents a day .5.0- 2. 5-5 --- oc see en ee eee 
——_ 27.50 
Preparing land— 
1L0OMoadsimaniures¢7at 25 cents loads. = eee =seee ee eee 25. 00 
Hauline manure, at'50 cents a load. 2222. 2. Soe ene 50. 00 
Téam! hire, 20 days, at/50\cents:a, day. 22. 42. seen ees 10. 00 
Labor’ 25 days, at /ojcents aday._ 222. a. 3.26 teens ae 18. 75 
——._ 103.75 
Transplanting— ; 
Labor, 30. days; atv/o cents'a day <_ 2222s ce eee noes ae eee 22. 50 
Team hire: at. sOvcents a.daiysios-24- se a-5 Saas 1. 00 
23.50 
Cultivation— 
Labor; 100 days, ’at.'75 centsia day. 22... 2. ae ae eee 75. 00 
Meamvhine, 2pidaivs, at 50 cents laday s22=s-eeae-s-eeeee 12.50 ne 
——__ 87.4 





«Although the Bureau used stable manure in these experiments wherever it was 
possible, it is believed that a larger yield of tobacco can be obtained by the use of 
1,200 pounds of cotton-seed meal and 200 pounds of high-grade sulphate of potash, 
which will give about 73 pounds of nitrogen, 20 pounds of phosphoric acid, and 98 
pounds of potash to the acre. On the basis of a yield of 600 pounds of tobacco to the 
acre, which is lower than the average yield obtained by these experiments, the cost 
of the production by using this fertilizer would be 103 cents per pound. _ 
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Operating expenses—Continued. 




















Poisoning— 

30 pounds Paris green, at 20 cents a pound .......-...--..-. $6. 00 

5 bushels corn meal, at 60 cents a bushel...............-.-.-. 3. 00 

PaovkaieOurs, aL yo cents a day es: 2.58. US es 10. 50 

$19. 50 
Harvesting— 
iaerso0 Gaye at ro Cents a day 2 S21) 24-s2 nu. - gob - eso 45. 00 
Baahne OQ tays,abpl, 60 8 Aay i502. 2252. oooUk dee 2-2 15. 00 
60. 00 
Stripping and tying— 

Mabor-n00idaysrainjarcentsia dayte. 3. e222 ences ccsccee cca 75. 00 
Deterioration in tools, sticks, and cloth during year.........---------- 15. 00 
nierestionumvyvessment, at LO;per cent=-2= -- 22 245. 2-2... eceie sche een 80. 67 

Motalwoperpung{eEXPENSeSs== see ase aseoao sees. se cek Seetiaa see oe 492. 42 
Value of 6,000 pounds of leaf tobacco, at 15 cents a pound.........-.-.---- 900. 00 
ARE RVCTISC einai eet Sie Soe raleln Sn ase wie ain go ota ceo ee Saini nies 492. 42 

Mut Over Operaimp OXPCNBES 2-2. a. 225 -- <1. sara slo's <c See Seeier 407.58 
Per cent of profit on permanent investment ($806. 75)......------..------- 50.5 


RESULTS OF THE SALE OF THE 1903 CROP. 


In order to ascertain the opinion of the trade as to the qualities and 
commercial value of the tobacco grown in Texas, and to determine the 
possibilities of establishing its production upon a commercial scale, 
the Bureau deemed it advisable to place the crop of 1903 upon the 
market.. Arrangements were made with Mr. Herman G. Vetterlein, of 
Philadelphia, to undertake the sale of this tobacco. In the fall of 1904 
the Department issued a catalogue showing the number of bales of the 
various grades of tobacco in its possession, and these catalogues, with 
samples of the leaf, were widely distributed. The Department had 
no interest in the proceeds of the sale, all money received less the 
broker’s commission of $1 per bale being turned over to the owners 
of the tobacco at Nacogdoches, Lufkin, and Woodville. 

The first tobacco taken was a part of the crop grown at Woodville, 
Tex., 5 bales of heavy filler of this crop being sold at 40 cents per 
pound toa firm of manufacturers, who requested that 15 bales addi- 
tional should be reserved for their use. Sales of single bales continued 
throughout the fall and winter of 1904, and by the middle of January, 
1905, all the tobacco had been disposed of. 

Judging from the letters received by the Department from various 
firms purchasing the tobacco, it seems to have given satisfaction, 
although some complain that it is not as aromatic nor as smooth as the 
Cuban leaf. In nearly every case the manufacturers agree that the 


leaf is the best domestic filler they have ever tested, and predict a 


future for it if produced at reasonable prices. There was one excep- 
tion to this opinion, in the case of a firm who did not think the quality 
of the leaf as good as the tobacco now being grown in Pennsylvania. 
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In the New York Tobacco Leaf, of November 30, 1904, the follow- 
ing statement appeared from the firm of S$. R. Moss & Co., who are 
large cigar manufacturers in Lancaster, Pa.: 


S. R. Moss & Co., manufacturers, recently received samples of Havana seed 
tobacco from the Government experiment stations in Texas, with the request that 
they be made up into cigars and their quality tested. William Levy, superintendent 
of the factory, one of Lancaster’s leading authorities on tobacco, made the samples 
up into cigars, and all who have tested them speak in terms of praise of the article. 
Mr. Levy has no hesitancy in declaring that tobacco like these samples would take 
rank in the trade for fillers. : 


The following letters have been received from Hettermann Bros. 
Co., Louisville, Ky.; L. P. De Mouche, manager of the Nacogdoches 
Cigar Company; and Otto Eisenlohr & Bros., of Philadelphia, Pa. 
The report of Mr. H. G. Vetterlein on the sale of the leaf is also given: 


LovtsvILue, Ky., March 5, 1905. 
Dear Sir: In receipt of yours of the Ist. Yes; we had several samples from Mr. 
Vetterlein of the tobacco grown in Texas, and we find it good tobacco; and the con- 
tinual experimenting, we should think, would convince the farmers that they grow 
good tobacco, and would also convince the manufacturer that the tobacco grown in 
that State is of very good quality and will make a very satisfactory cigar. 
If there is any other particular question you would like to have answered, com- 
mand us. . 
Very truly yours, HETTERMANN Bros. Co. 


Mr. Mitton Wartney, Washington, D. C. 


Nacoapocues, Trex., March 6, 1905. 

Dear Str: Your letter received and contents fully noted. I have thoroughly 
tested the Nacogdoches tobacco, and the more I find out about the goods the better 
I like it. I have been working hard experimenting, and as you know I have worked 
in all the tobacco grown in the United States and, notwithstanding that this country 
is in its infancy, I predict that with experienced men for curing the tobacco, we will 
beat Havana within five years. 

Yours, truly, Louis P. Dr Moucne, 


General Manager Nacogdoches Cigar Company. 
Mitton WHITNEY, 
Chief of Bureau, Washington, D. C. 


PHILADELPHIA, Pa., March 2, 1905. 

Dear Sir: Your communication of the 1st instant at hand and contents carefully 
noted. 

In reply to same, would say that we have given the tobacco of which you speak a 
thorough test. We find, however, that the quality is not good enough to use as 
a substitute for Havana tobacco, in fact it is hardly equal to the filler tobaecos 
which are grown in the better sections of Pennsylvania. 

We have only worked a small portion of the bale. The remainder we still haye in 
stock and will eventually work it with the other seed fillers. 

Trusting that this information will be of service to you, we are, 

Yours, very truly, 
Orro EIsENLOHR & Bros. 

Mr. Mitton WHITNEY, 


United States Department of Agriculture, Washington, D. C. 


ll 
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PHILADELPHIA, Pa., February 23, 1905. 

Dear Srr: The tobacco raised in Texas under the supervision of the Bureau of 
Soils, being now sold, I would herewith report that while there was a very complete 
and thorough distribution of the catalogues calling attention of the manufacturers of 
cigars and dealers in leaf tobacco to the experiments made in the above-mentioned 
State, the demand for samples to test the merits of this tobacco was not as great as 
one would expect, and this can readily be accounted for by the fact that the manu- 
facturers of cigars are loath to take up anything new or different to what they have 
been using, for fear of injuring their established brands of cigars, the results of years 
of work and expense. 

However, various bales and samples have been sufficiently distributed to warrant 
the statement that the Department has succeeded in raising a superior piece of filler 
tobacco, part of it being smooth and mellow in taste and flavor, and part of it being 
with a trifle more body, but both being very suitable for mixing with Habana or 
eyen using it entirely clear, and with the continuance of the care in raising and hand- 
ling of it, and with the natural improvement that one would expect in its continual 
production, in the end it should find a position in the market where its merits should 
create a satisfactory demand. 

To secure this desirable result it will be necessary for the growers to be satisfied 
with small profits in the beginning, and prices should be made accordingly, so as to 
invite purchasers. 

Inclosed you will find a statement of how the tobaccos raised by your Department 
have been sold, and with kind regards, I remain, 

Yours, truly, 


HERMAN G. VETTERLEIN. 
Prof. Mitton Wuityey, Washington, D. C. 


Statement of tobacco grown in Texas under the supervision of the Bureau of Soils, and sold 
by Herman G. Vetterlein. 


Nacogdoches Tobacco Company, Nacogdoches, Tex.: 
Berger crop— 
si bales, 858 pounds net, at 28 cents......-.-.......505.2- $240. 24 


Comision. atpliper bale. 02. 2.252. 32. o.5. et ee kk 11. 00 
———— $229. 24 
Radcliff crop — 


i 














its uales, 1;206 pounds net, at 30 cents 22222... So2..-0 5222 361. 80 
Commission ple pelmbalesssss- ee ete eens ons. 52 see 13. 00 
———— 348: 80 
Roberts & Reed, Woodville, Tex.: 
’ Roberts & Reed crop— 
WbAlenG2 pounds metmatiaQkceMtiseyates ssh 12 ,. ocean oles 18. 60 
5 bales, 463 pounds net, at 40 cents.............-..--2--- 185. 20 
203. 80 
Maomimicsron,at ol per bale. 2 .<-G2.-0. -oscs: oe enn eee nts 6. 00 
; —— 197.80 
Bale No. 3, 114 pounds net, retained by Department. 
J. F. Davis, Lufkin, Tex.: 
Davis crop— 
iehale, 72 pounds net, at 40) cents 2.2.2.2. 5.2 e he eee 28. 80 
2 haled,. coo pounds net, at 30 cents):...c-..621..2-. 0 ce6 se 94. 92 
123. 72 
Wanimission, at pl pervbale..-2..22.25..4.0.22.2..-. 2554 5. 00 ; Z 
—— 118.72 








ISR? l iss Gere Octo enti SEN ee ee i Me ere 894. 56 


LBJe '0/ 
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It will be noticed that the prices received for this tobacco range 
from 28 to 40 cents a pound. These prices are for the finished prod- 
uct, and cover not only the original cost of growing the tobacco, and 
the expense of fermenting, sorting, and packing, but also the shrink- 
age in weight and other losses incident to these operations. 

The Department does not deem it advisable for the farmer to attempt 
the fermentation and packing of his tobacco. It believes that it will 
be much better for him to sell his crop at 15 cents a pound in the 
bundle, direct from the curing barn, to the leaf dealer or warehouse- 
man, than to incur the extra expenses and stand the risk of loss of the 
crop through lack of experience in fermenting the tobacco. 

The Department, having demonstrated by the investigation set 
forth in this report that a good domestic filler tobacco can be grown 
on the Orangeburg soils in east Texas, issued in January, 1905, a cir- 
cular giving a brief outline of the work and showing the opportunities 
for the production of a cigar leaf tobacco in east Texas; and this sea- 
son (1905) about 150 acres are being grown on the Orangeburg soils in 
Nacogdoches, Anderson, and Houston counties by the farmers. A firm 
having large interests in the tobacco business in Chicago, Ill., and 
Gadsden County, Fla., has agreed to purchase from the growers at a 
remunerative price all the tobacco produced, as soon as it shall have 
been barn cured. It therefore appears that in the course of a few years, 
if the industry be conducted on a conservative basis, the growing and 
packing of tobacco can become an important industry of east Texas. 
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